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(54) CHARGE GENERATOR 

(57)Abstract: 

PURPOSE: To provide a charge generator used for an 
electrostatic image forming device, which is provided with an 
electron emission member excellent in film quality and 
whose reproduced image quality is drastically improved. 
CONSTITUTION: This charge generator is constituted by 
one-dimensionally or two-dimensionally arranging a charge 
generating control element 100 constituted of a picture 
element switching transistor 101 formed on a semiconductor 
substrate 103, a layer insulating film 110 formed on the 
upper part of the transistor 101, a picture element electrode 
111 formed on the film 110 and connected to one end of the 
transistor 101, the electron emission member 112 formed on 
the electrode 111, and an upper electrode 113 formed on 
the member 112 and provided with an electron emission 
hole 114. 
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{mimz\ wrfB«iBfii*.«eo«i^ssctBa5#(i> p- 

[»*:*4] HfffB«igfl&^.SKO«?ftiiJm4{±. J^V 

[«*;^ 6 1 mrfBli^R:^ 1 - 5 ov^-f tt/J.^ i ]J{r.fB« 
[W*2^ 7 ] iulBlt^^S 1 - 6 <D\^-fM- 1 :ltc|B« 
8 ] mUm^m 1 - 6 ov^-f tt^- 1 iStzfB* 

<r>mm^±^t. mmm^^.m:^nm Lrses^^t/cg 

i T'«fiK $ tLfc i t 4- #St t -t ^ -7 7 y > ^ N° ;t> )V T 
[0 0 0 1 1 

[0 0 0 21 

^JfcaitrflJffll-^:^^,?:. *{::#M¥6 - 1 7 6 2 1 1 
[0 0 0 3] .^^IC. ±fB#l^raJM-eii*L7t:»aftffM 

^aicov^-cis.Bj-r^o 011 t±^i:ftff^^^sffl<7)«i^ 

rnm^i. 2 {±m«K 1 ±.tcffM $ tt/;&« j; 19 ^ 9 -I- 



(2) #M¥8- 1 3 7 2 1 5 

2 

<0^^§|-e* , 4 J4 9 -f >'1E^| 2 <o— 1 

3 <n±.n iZfm L TtStIf «#:»Sl-t?* ^ o 5 (±#« 
J: 19 ^-S 7 -f > *'-l;M-e. tf^'bfflSi-IW^.jiKSBi; 
y ^ yif-Jl5 a ^«x.TV»^o 6 li^U 5 K^i 1) 
^-5.* 2 co^^m-e. t'C^SPtcmWaiifflcO^LSP 6 a * 

«Pt::mi!?ftlJ»ffl<7);^^U->?L7 a*«x.Tv^-5,o ±E 

» 1 3 ii> mw±JS.m t^^^by-fy -ff-ll 5 a 

Rzr^coS:Wi':}.^<r>y ^ 5 t 7^>lgffi2<o 

[0 0 0 41 iai2i±, gniic^L7t««<7)«it^*.$ij« 

2 i+1 i:t4«:>(C5cM-r'^?i^-%^'^36tf6t)i-ff^^$tt7t 7 

M«JS±. -#±.g|5(cjiff t ;z> X - ymU 7 li. # 

ho -?-UT, X^"J ->?L7 a;5^"7-f >«te^2i , 2 
i+1 t ^'f «M^5j-i , 5i , 5j+i <Oife^-t 

30 -< >if-ll5 a -^mafic. $ KX^^h o 

[0 0 0 51 II113i±. lll1i:S.Z/lin2tC:^Lfc»l|fft?g)S; 

^"j - >m.umMYs (4 D c w tc— s<7):ft«e: t o 

TVi^o y ^ >if—MMiiZii. 1'-^;koM:&^2 

(±, (DT-^f J;^lc. ^^;Ko^;i^2'=>co^fiVLHt 

40 ^fig^-^^V^^-g-Jlti, <2>x^-t X d liZ^ Dcm^V.iiL 

J: tJiE^ii^fll-e^-ti:. Vd , Vfh, Vlh, Vfl, V 
LLt^oTV^^o Sfc, Vfh>Vs >VFLtv^^m&i; 

[0 0 0 6] m^2^zmLf■zmmm^^<^mmz':> 
m(oy-{ >mmMiKa^ Bii3ici3v^r<2)r'^$tL^VLL 

50 CO— fe«j±;6*enjp ^fhi,-A\ ab ^ i/M± 7 n - X > i^'iK 
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B I- SI o - <o J: ^ t^'^&aynm^ l-f ^ i t (c i 
[0 0 0 71 -eUT. i»i09Y>«fil^2i ±«0# 
j #g<75Xi^>J ->?L7 a J: l^Wi^^WmL/cv^^l^- 

mfi.VFL(7)enJ[)i](;J: 19. 7 -T >#-?L5 al*I{;|&^.L7t 

u ->i;®7o*i«i]t;Si!rL. y^^v -yll7 a tnn 

<'5;v^±^^i4. M)£>Lfc7^ >;^f--«SS^±^ mfeVFH 

4' enin L r v^^jfeco 7 ^ >- ii-mum t m i:m-.«r««F 

[0 0 0 8] ^:ib\ Effl&^.ftIJ«*T<7)ftj^!4. a«f4 

Lr(±. ^Jx.«\ a* (N2) 100 %, ab-2>vM±, r;i- 
=f> (90%) +z:K-fb^« (10%) , 5if;6*#}f?>tt 

[0 0 0 91 4?"^. ±fe«g£i?!|tril. >:^^-mm^ 
MJ&^K^y ^ y^^-lUt. S14C0 (A) i^ZTf.fJ:-! 

140 (B) , (C) ii^-tJ:^tc. MmM(OlU-h^j:^ 
[0 0 10] ^^M. ::c7)j:.d^«iS<7)«#||^.fim*?- 

[0 0 111 :i<ryx.^\z^<ywm^'^^w.\^. 

> L f^m. V U n vK'ffcm*) ^ It V V rr > ■:^ 

h^-f K<l:0^'i>»lO^»)Kl3S:. y^XvCVD 
(Plasma Chemical Vapor Deposition) ^ irOS^gX® 



(3) #gS¥ 8 - 1 3 7 2 1 5 

1 0^#Ml351^*f ^ fcA^iC, :^ f V V^*7 

[0 0 121 i^tc. l^vX Mi144-v;^:^tiLT»l O 
^ltl^l3^^*?eijU^*L. Mv^TVvX hMl441^* 

ufct^> iai5o (B) ^z^'rJ:9t^^ ?sifm*iRi5^ffi 

Mt^o ?Sifmf*m<7)#«^ LTJi:. PZT (■f-:^>BS 

pzTtc^>j7> (La) ^vSint 
ho -05iifm#^)R«i> *1^^«CVD (MOCVD) 

:i.C0 fz ib(0%mmj± i m,+ V £JLT tCf&yl^l- ^ y:: ^ 1 1 , 1 
1 0 ^ n > gjS jc^lif^^ $ tt^ , 

[0 0 131 >k^^r\ mmm^m^s±^zy^>:^^-mm 
20 ^mm^fmLfzmm^mmmitt.Lx^x\^^o ^oy 

[0 0 141 m±<0J:9 tcLr 7^ >:^^--m*Ml6^* 

mLfzik. y 4 y ^"-m^/^^^^ - y ^^Mf&<^fzi^ 

tc, 111150 (C) KTjktX'iK. h U V^"77^-ffi 

[0 0 151 'AK. MRl70^*m. HUSO 

(D) i::^tJ:d^^. 7 ^ > :^^-mMl6 a ±.^c. 7;t:> 

ho -O^2c0^#Ml8c7)#f4 t LTii. 'i^'U^^F* 
t - X ^ V ^ ^ ;E» V ^ ( i * ^ ^ * ^ffi ^ ffl w t \ ^^) y^ 

r>, "f-^y, ^^y-r^Vy^Y, ^^vMir;^^- 
T.Y^^^'-yiQ^m^mM.mz.iimi^. m^^x. k7^ 

y.^v -ymW9a^^-^^-:=^y^'m&irho 
V - >«S19 a olilf 1 < ^ n ^fus-c+^s^-e* 

'I) o 

[0 0 161 ^^^x\ m^5(D (E) iiz^-txdiiz. 

^) -ywm^?iti:}f'^^ys^ }i LT. m*7^7Xv^fla 

50 ^^fz K ^ ^ y ^ > O ^ ^ 7 h 7 5^ 
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[0 0 17] iOJ;^lCLTll^L7t'^lSfll^«IJ»«i^ 

X i; - >-mffi4-7^^■^*-;^«5t ti-* - i: J; 19 . 

[0 0 18] 

imn-fimi^ l i 9 1 -r^ii n] t ^ % -e. eii 1 u 

4 L Tt:!*;, 7 -f > ^--mS 5 i:mm.tZ> tzib<Dm 

[0 0 19] MU. «Jlie9l^l±?tif«#»^4±.t;. 7 
^•^r^r-mttS, »2<7)f6ltM6, X^";->Eft7^ 

[0 0 2 0] *l&0^J±. ^tcJi*L^c»m«BfiSo»ftffi 
0«i?fl&^.SO±fBKS * ^ 7t *!) H ^ ttfc 

S«=S:|6]±.$-ar^C:fc<7)-Brffi^ «W#§^Sf =^ t ^ ^ 
[0 0 2 1] 

mti>fz)!b. mim 1 tm.<nmm. ^ l < (** 



(4) #M^8-1 3 7 2 1 5 

[0022] cioiT (-mit%^.SiJ«*To«iSfl&4.SP 

im'fiOM^mizfmir^ anzxi). 
m^sscrngTiWco^ftti. */Jn|!p^{cpp x. ^ i t ^^^r- ^ ^ „ 

<7>#1to{f i (±:^i|S{-®j«$tiBiIiltOHK5r|6l 
[0 0 2 3] i7tW*:^2ie«<7)f&WI±. w*j«iie« 

xm&L. i**«4ie«coi§?^(i. mc<mm^±u<o 
t. »*]i5fe«(oi&Bq(i. iwi u < swf&^gBcomTis: 

nam * 3 - >-ff^«:**f ^ #m L < « 

o 

[0 0 2 4] ttzm^memmco^mii. mm^mi 

tLtc j; '0 mmmmmm^^mmm^t-mt^fttzii 

[0 0 2 5] itzm^m7Mm<o^mii. mmm-^mi 

~ 6 '7)h^-rfit- 1 «(cf2ttcom#i^±.^ t . 

30 [6] L Ties: § tL;^c|f W-tf, K 7 A i; 

*srfe»*:s 1 - 6 ov^-rtL:d- 1 mizfs.n^o'mm^^m 

mmm^±mzn\^Lrisim.^fifz-^±mbrT7 y 

[0 0 2 6] 

immm] nM^utcov^Ti^ggi-^o mifi. * 
40 fkm izm z> mm.i^w^mMm.m omwu^no^ 1 

4-^-riifffi«siIi|-e^^o Eli{ci3v^r. 100 

^l?(0^®«Sr«^-t^ 1 'Il<r)«itlfe^.ftlj«l«^-^:^L 

fll^-t-SBlRX'f ■y^>'^^h 7>~>'7^101 

^§15102 t J: f9«^$ttTV>^„ M^X-f -y^>i^h 7 

>v7^101 (±#^#:»W03 *tc5fM§tLTi3i). # 

->'; n>^^s, *;5,vM±T-^;i-7 t7->'; 
50 fflv^^tv^o i^i^^A.i^'^)uyi;X^-ff>^^mtmi)^h^£ 
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a^^^^TT-J: <*P^nTV^^TFT (Thin Film Tran 
sistor) ttiho 

[0 0 2 7] 104 (i4^^#*«io3 titKnomnm 

^-f^vv^yu. 105 ity-T.^i. 106 \tYv^>tl 
104 ti«^$tL/cKW-f >E«|. 107 

io8iir-h«^. 109 \±y-ymM\o^ t^-^y^ 
$ fifzmm:^ yf-y h ^ > v x ^ 101 \tMo s f e 

T^^^SLTV^^o MO S FET^lii. 

[0 0 2 8] tfz. 110 ItmW.^^ y-l-y^^YyyV'T. 

^101 o±jM.tffM$tt/c^PBm»si'e\ ^m^mim 

^Lt(±. r.mfl:vU::2> (Si02 ) ab^vMiSiNM* 

^m^^hfiho 111 ii®*mS'e^ ^<7)*®oe:g(i(5 

111 UTti. r;^^^^A, ^^>, 

^y ^^Yyy'j x9m <jo v-^xgpios t-^-^y^^ 
y 9 ^ y^- t-:>r^^^o 112 iiii*««iii RrfMdiL 

T V- ^ ® fBm«Ki 1 0 (o± izmm ^ itfzm^f mt^mt x 

sgf^o 113 ltm=?■•W:mmt^^2 (Dmmiz^^^ -=.y^^ 

M&^Mz±mmMX\ 114 ii±.gK«Sll3 ^KMf&^ 

[0 0 2 9] ::(^2:oK.mm^i^fzmmm±mmm'¥^Q 
0 it. ^kxmmKmmt^y^^. mm:^^ yf-yvvyy 
3^101 -^^-ty^ikmt^j:^^ mmmM^^^ t^E^^Km 
CO i6 O K ^ :fmm^mu ^fi^t. «i4i?Ll 1 4 

#l&*Sri102 OT^M^ff^^^ ttfcmm;^ 4 y ^ > h y 
>v;^^ioi (7)X4 y^y^itzxy). rnxm^^BJi^^fi 

Tv^^mW**.SI5102Om^ffiai«K*t112 <J:f}m^*li: 
ffi^tt. S^*m?Lll4 J: ^::^^4'*^vMi*-.^4^tiB 

^'^^^ftffi § o (7) J: ^ L fzm^^sE.mmmi'^ 

100 W > ^<OS#|§^St L 

[0 0 3 0] B 2 ii. » 1 *M«<7>«#|fe*f|C0«W|| 

*SBi02 =&±:^ J: JjEfc^ffini-c^b^o -onifiM-e 

{i. m2\Z7^tXo\z^ m#**M^*^100 \t2^'kjt 

mzW.n^f^X'^^hi)^ i^%^A.y4ymzi:kyt\zw. 



(5) #gg¥8-l 3 7 2 1 5 

T. ^MX7r^\^fzU5i'\tm^<omM^^mmm=f^(omm 

mglll Xh^. Illaiilj*lttel11 (DMU^T^VX^^ 

ho mmmmu it^mM^^Mmm^-mz^m'SLLfzm 

5it'£oTv^;E»o ±B1:S113 {t. iI*mSlll<7)±SB 

TiSJ). ^iS^mSllI ±.(tS^feffi?L (PBP) 114 

<7)m^'S:ai?Lii4 ^li^fc^jco^'^L'rv^^;^^ mTiSc 
ai?Ll14 oifcSO^'EM(ill^159o1i!itca^omg.*^^ 

[0 0 3 1] mzit. mwA^^<om^isLimtu^m^ 
mxhho mz\z^^^x. 200 t^mwi&^wjffli^^-ioo 

4' 2 ^^CTC^ictrffi^iJ LT«« LfcSWI&^SlJ«I#T T 1/ ^ 

gI5t:^*,^o -O^SfeM-eii. mW?&*.«iJ«*T-100 ^2 
^^7r;ttilSS^!JLfs:^>(7)^:^LTv^-i>;5^ 112 (zMLTSi 
egtf^ii^i::. y4ymzWm\^fzmr^'i:hh:iti^X 
^ho 201 {iMO S FET^-Sv^ti/s^.-jf^-^ b 7>v 
:^9Xmj^'^ftfzn^^(D7.^ ^i-X$)^ ^ KHX^- r 
^SlR«t202 #X>f 

It, y^y ^^Yyyyy.920Z hLTMOSFET 
^fflv^fc^>ot^Lrv^-^;6^\ X4 y^y^- h ^> vX 
^5^203 t LT/s^^.-je-- ^ h^>vX^$^^fflv^f-^'g-ii, 
^y5^SiRlt202 h > vX ^ O^-X 

\zW^^f^ho 204 JiX^ 7-^>^^> ^>vX^203 O 

:/mi±.enSD^?"'e*^o tT^c 7.4 y^y^^\yyV7. 

9203 (VU^y) (iFV^Vv-f >205 K^'M 

30 $tiTi3J}. ClcO K]/^ > >205 n')iH\ztl 

n $ it r -5) m#l&*JU1^P^^-ioo <oiii^x 4 y^y 9" 
YyyV7.9^0^ O Kl^>f >a5104 :?&^*ii(::^^^ttT 

[0 0 3 2] 206 {iV:^r&](7)X^ If :*fp]tigS5iJ 

$tLTv^^S#l&^.tijiap^^-ioo o®*x^ y^y^^h 
^>vx 3^101 or- hii^iiii^S^^ttTv^^r- f 

M*^^c207 K^-Y r-t ^{^ffl^^'f 

[0 0 3 3] '^k\Z, ^OJ: 9 Mf^^tLTV^^^itll^. 
tJcot!!f^t:.ovvr|feHJi-^o VX^-r^206 \ZXn i» 

40 goy- hiiti«l207 tc^lf?/N';vx;5^mp^tL;2> i 

#g t'Bs^y § af^mwf&^fjffl^^ioo o®^;^ ^ y 

V^T. HX^^-^aOl ^ j igOX-Y ^y ^«m20 
2 ^^LTX-f yf->:^^*h^>vX:$^203 or ~ h tcil 
^R/^VVX;0^m^$tt^i:. K^^rBI±.En«^204 t 
j »g CO K ^ > ^ ^ >205 :d^^«^filJ tc^^t^ti^ i: 
^KDYv^y^^yios (c^^$ttTv^^®^x^ 

y^>^h^>^vX^101 O KV-f >S|5104 (CK^-r 7* 
50 ^^vX^^lOl OV-Xg|5105 
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-f ^mJEd^fsjSU (i. j ) SifeoS^l&mJL (0^ 

lO 0 3 4] )gi^HX^-\'-f201 t-i j , 

#S COX 3/ ^ > h 7 > v;^ ^'203 > 

^ -i. *3fc>5«ff i n g <omi8f«4:M«l«^-1 00 

lb <75«^fem^?*?-T-r * o i ff @ <7)mwsi^.ftiJ«* 

0«?*m75^f?-Tt-^ t > j + 1 ffB <0Sitf§4, 

[0 0 3 51 &^±.Am SiZTsiL tznm^^.^ff^m'^WM 10 

207 75^««?$;jxfc«cMt^i3V^T. HX^^:J-201 ICj; 1) 
JH^x-f -7f-> i'* h 7 > vy?. ^^203 ■h^i&^^fLi, Jr. T {; 

207 O^MtRBtiCfewr, 3fe?ijei)i;lBlB#{-X^' y^V^'- h 
9>vX^203 p?:— SLT. • :t 7«IJ«l-f ^ J: ^ 

[0 0 3 6] ifz. "^m^^^mmm^'k y ^ >mz i 

J»-g-<±. V X + •:^206 , r - h WSm2ff7 t =t 20 

<7?:ar^i±. K V 'f > 7 >205 1 C0ii**ffi1 1 1 

«l!ffl&^««^^ T P 95200 

[0 0 3 7] tfz. US t-*L/;m#%^.St-*3Vv-c. 
HX^^f201 , V;^^^-?-206 , 

h9>vX 5^203 ii, mWf&^MtP*^ TV'-f gP200 t 
|Bl--f-v7-±.irS^t.l>«^i:. mM^m\nmi-TV 30 
•1' §15200 tligij^-y /±.lcf^^t^»fife;<0. v^T^tL-e ^) 

[0 0 3 8] L7J-L> «#^^M»m^rV"f 011200 

#l&4.©J»«^ioo t-iii*;^ -r-;'f^>^^>9Vv:^^'io 

#§l^ftlj»*^ T V ^ g|5200 i; -y -f±. KW^m' ^ 

[0 0 3 9] ±IB»l*iSMl;:fev^TI±. miSff&^ilffll 

^> sjsifios^ifi t ^ 19 > fie 

*LTV^So 50 



#g§¥8- 1 3 7 2 1 5 

iO 

[0 0 4 01 '^i-, ^2--^5||*S^Jt::ov^ria??i- 

^^^mmWx'^mLfzi>(DX^i,o I114t:i5v^T. no 

imwimmm. m f±B««fe> ii2a(i?sif«#^^. 

113 i±±.g|5mST-* 0 . 3ftSl«#:»Kl12aO#f| t LT 
i±, PZT, PLZT, *^VM±Y 1 tllflftt^#W^ 
;5s#tf LTte?^|f«#:»Ml12ac0Mli:t LT 

[0 0 4 11 >k\z. ::o*MWtzi3vv-c. ascoK^-f 

X. iii««Sni icen*P$tt;z>mav&?^^, l2l5ic*o' 
v^rsi^-f-So asicjsw-c, (D<±±.ffl5msii3 izeptn 

ti-l)«e:-e*>). ®<7>Dcmfi:StLrjF.fto/>-;Vy;mfi: 

L T ilf*«tei 11 {zm\i^Ki.-"^)vx m\i®ii^i> c « 
a® J; !? IE 13 ^ ^ W PbI tf^ ?i ««#:|¥M1 1 2a(0^®75^ ^ 

[0 0 4 2] ±fe«fiK<7)»2^M^Jt;i5V^T!i. I^SC 

[0 0 4 3] ^Jb\ **ife^i|};i3vvr. Hmssni t 

Ml12aCOTg|5«s t't*?*>li^m;Sl11 MK. 
WA'^lf;$**f -5>Si02 ^J: i^^^^^Ji^rift-ft^Hi- 
lf«#:*Ml12alC;i-:a-^mi±4*^-i:: LT. 
$ * |6] -h ? -^-S J: -7 L 7t«fiK i -5. i t ^> i S o 
[0 0 4 4] »3*M^!l^|II6 t-a^o'V^Ti^H^-r 

®«3S«r^LT:fei9, 110 (±mmmmm. m j±iifgm 

113 !4±.gi5«ST"^>^o m^S:fflg|5#n2 !±. PM 
#S#:ei12-lt. ^<7)±.»(CfM$tV7tP- a#s#: 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge generator characterized by forming a charge generating control section in the lower 
part of a component while forming the char ge generating section equipped with the electr on emission 
member of said charge generating controlling element in the outermost surface of a component in the charge 
generator which arranged the charge generating controlling element which has the function which emits an 
electron or a char ge-dimensional [ 1 ] or in the shape of two-dimensional, and formed it into atmospheric air 
or a vacuum. 

[Claim 2] The electron emission member of said charge generating section is a charge generator accor ding 
to claim 1 char acterized by consisting of ferroelectric ingredients. 

[Claim 3] The electron emission member of said charge generating section is a charge generator according 
to claim 1 characterized by consisting of semi-conductor layers which have P-N junction. 
[Claim 4] The electron emission member of said charge generating section is a charge generator according 
to claim 1 characterized by consisting of electroluminescent ingredients. 

[Claim 5] The electron emission member of said charge generating section is a charge generator according 
to claim 1 char acterized by consisting of the metals or the semi-conductor sections which have a cone 
configuration. 

[Claim 6] The charge generator characterized by forming the circumference circuit for driving said charge 
generating controUing element on the same chip as this charge generating controlling element in a charge 

generator given in any 1 term of said claims 1-5. 

[Claim 7] Electrostatic image formation equipment characterized by consisting of dielectric drums which 
countered a charge generator and this charge generator given in any 1 term of said claims 1-6, and have been 
arranged. 

[Claim 8] The flat-panel display characterized by consisting of fluorescent screen which countered a charge 
generator and this charge generator given in any 1 term of said claims 1-6, and has been arranged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the charge generator used for electrostatic image formation 

equipment, a flat-panel display, etc. 

[0002] 

[Description of the Prior Art] Although various proposals were conventionally made about the approach of 
forming the latent image by electrostatic charge on a dielectric record object by the principle transports a 
charge on a direct dielectric record object, and it is made DEPOJISSHON [ the principle ], this artificer 
proposed the method using the electron emission from a ferroelectric in Japanese Patent Application No. 
No. 17621 1 [ six to ] previously. 

[0003] Next, the electrostatic image formation equipment proposed by the above-mentioned patent 
application is explained. Drawing 11 is drawing showing the cross-section structure of the charge generating 
controlling element of the piece of the charge generator for electrostatic image formation equipments. In 
drawing 11, 1 is the insulating substrate which consists of a quartz (glass), and 2 is the Rhine electrode 
which consists of a metal formed on this substrate 1. 3 is the 1st insulator layer which consists of silicon 
oxide etc., and 4 is the ferr oelectric thin film formed in some Rhine electrodes 2 and the upper part of the 1st 
insulator layer 3. 5 is the finger electrode which consists of a metal, and equips the core with finger hole 5a 
used as the charge generation section. 6 is the 2nd insulator layer which consists of polyimide etc., and 
equips the core with pore 6a for charge passage. 7 is the screen electrode which consists of a metal, and 
equips the core with screen hole 7a for charge control. The 1st insulator layer 3 of the above is formed 
between finger electrodes 5 other than finger hole 5a used as the charge generation section, and its near, and 
the Rhine electrode 2, and achieves the duty of keeping the insulation between two electrodes electric, or 
reducing the capacity between two electrodes. In this example of a configuration, although the 1st insulator 
layer 3 shows what was formed in right above [ of the Rhine electrode 2 ], of course, it may form this 1st 
insulator layer 3 directly under the finger electrode 5. 

[0004] It is Rhine electrode line 2i which drawing 12 was drawing showing the flat-surface configuration of 
the charge generator of the electrostatic image formation equipment which has arranged two or more charge 
generating controlling elements of a configuration of having been shown in drawing 1 1 two-dimensional, 
and the Rhine electrode of each char ge generating controlling element was connected to the line in the 
direction of a line (width), and was formed-like in parallel, and 2i+l. It constitutes. On the other hand, it 
connects with a line in the direction of a train (length), and the finger electrode of each charge generating 
controlling element is said Rhine electrode line 2i and 2i+l. Finger electrode line 5j-l formed-like in 
parallel with the gestalt which crosses aslant, 5j, and 5j+l It consfitutes. The screen electrode 7 most located 
in the upper part is extensively formed in common to each charge generating controlling element on cross- 
section structure. And screen hole 7a is Rhine electrode line 2i and 2i+l. Finger electrode line 5j-l, 5j, and 
5j+l It is formed in the crossing part and finger hole 5a is formed under the screen hole 7a. 
[0005] Drawing 13 is drawing showing the drive wave of each part for driving the electrostatic image 
formation equipment shown in drawing 1 1 and drawing 12. First, potential VD of the drum on which an 
electrostatic image is formed It receives and is the screen electrode potential VS. It has negative potential 
fixed in DC. On the other hand, two potentials VFH and VFL from which level differs are impressed to a 
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finger electrode in AC or in pulse. When two potentials VLH and VLL from which level differs are 
impressed to the Rhine electrode in AC or in pulse and it does not make it generate a charge as ** shows, in 
making a charge generate, as ** shows, DC-potential is impressed to it. the height relation of each potential 
~ more - forward - if potential order shows, they are VD, and VFH, VLH, VFL and VLL. Moreover, the 
height relation about potential called VFH>VS >VFL also exists. 

[0006] Next, actuation of the charge generator shown in drawing 12 is explained. First, Rhine electrode line 
2i whose AC potential shown by ** in drawing 13 is the i-th when the Rhine electrode of the charge 
generating controlling element of the i-th line goes into operating state It is impressed, and the fixed 
potential of VLL shown by ** in drawing 13 is impressed to the other Rhine electrode lines, or it is made 
floating. By changing into the impression condition of such potential, an electron is generated in finger hole 
5a of each Rhine electrode 2 on Rhine electrode line 2i. 

[0007] And i-th Rhine electrode line 2i Each finger electrode is chosen for each upper Rhine electrode 2 one 
by one into operating state. Namely, i-th Rhine electrode line 2i It is j-th finger electrode line 5j which 
corresponds to extract an electron from upper j-th screen hole 7a. Screen electrode potential VS The low 
potential VFL is impressed. The electron generated in finger hole 5 a moves in the direction of the screen 
electrode 7 with which forward potential was impressed from the finger electrode 5, and is extracted from 
screen hole 7a by impression of this potential VFL. On the contrary, the corresponding finger electr ode line 
should just hold the same condition as other finger electrode lines which are impressing potential VFH to 
extract an electron from screen hole 7a. 

[0008] In addition, although actuation of a charge generating controlling element is usually per formed in 
atmospheric air, it becomes possible during actuation of a component to aim at improvement in the 
dependability of a component, or endurance by controlling an ambient atmosphere at least. As a suitable 
ambient atmosphere, nitrogen (N2) 100 % or argon (90%) +2 carbon monoxide (10%) is mentioned, for 
example. 

[0009] Moreover, the above-mentioned example of a configuration showed what was used as the single 
hole, as the finger hole formed in a finger electrode was shown in (A) of drawing 14, but a finger hole can 
also be made into the multi-hole structur e which consists of two or more holes as shown in (B) of drawing 
14, and (C). Improvement in the amount of generating charges can be aimed at by making a finger hole into 
multi-hole structure in this way. 

[0010] Next, the manufacture approach of the charge generating controlling element of such a configuration 
is based and explained in the production process Fig. of drawing 15. As first shown in (A) of drawing 15, 
the insulating substr ate 1 1 which consists of a quartz (glass) etc. is pr epared, and patterning formation of the 
Rhine electrode 12 is carried out on this substrate 1 1. As an ingredient of the Rhine electrode 12, the metal 
of gold and golden-palladium, silver, or a palladium system etc. is used other than platinum. Moreover, this 
Rhine electrode 12 may make a lower layer low resistance metal membranes, such as aluminum, and may 
constitute it from double layer metal membrane structure which comes to form metal membranes, such as a 
metal of platinum, gold, and golden-palladium, silver, or a palladium system, in that upper part. The Rhine 
electrode 12 is formed before and after 1 micron in thickness of manufacture processes, such as a spatter or 
a vacuum deposition method. 

[001 1] Thus, the Rhine electrode 12 is formed, and after carrying out patterning formation, the 1st insulator 
layer 13 which consists of silicon oxide or silicon nitride is formed by production processes, such as plasma 
CVD (Plasma Chemical Vapor Deposition). The viewpoint of electric pressure-proofing to about 2 microns 
are enough as the thickness of this 1st insulator layer 13. After forming the 1st insulator layer 13, in order to 
remove the 1st insulator layer 13 of a part in which a finger hole is formed, patterning formation of the resist 
film 14 is carried out by the phot lithography method. 

[0012] Next, after using the resist film 14 as a mask, removing the 1st insulator layer 13 alternatively, and 
removing the resist film 14 continuously, as shown in (B) of drawing 15, the ferroelectric film 15 is formed, 
as an ingredient of the ferroelectric film, it is called PLZT which added the lanthanum (La), and a certain ** 
Yl to PZT (titanic-acid lead zirconate) and PZT ~ a thing ferroelectric film - 

an organic metal CVD (MOCVD) - membranes are formed according to processes, such as law, - having — 
that thickness — the driver voltage for charge generating ~ dozens ~ in order to decrease or less to V, thin 
film formation is carried out at about 1-10 microns. 
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[0013] Subsequently, the finger electrode layer 16 is formed on the ferroelectric film 15, As an ingredient of 
the finger electrode layer 16, the metal of gold and golden-palladium, silver, or a palladium system etc. is 
used other than platinum. Moreover, this finger electrode layer 16 is good also as double layer metal 
membrane structure which made the upper layer low resistance metal membranes, such as aluminum, 
molybdenum, or titanium, and formed metal membranes, such as a metal of platinum, gold, and golden- 
palladium, silver, or a palladium system, in that lower part. This finger electrode layer 16 is formed of 
manufacture processes, such as a spatter or a vacuum deposition method, and that thickness is around 1 
micron. 

[0014] After forming the finger electrode layer 16 as mentioned above, as shown in (C) of drawing 15, 

patteming formation of the resist film 17 is carried out by the phot lithography method for patterning 
formation of a finger electrode. And the resist film 17 is used as a mask, the finger electrode layer 16 of an 
unnecessary part is alternatively removed by dry etching or the wet etching method, and finger electrode 16a 
is formed. 

[0015] Next, as shown in (D) of drawing 15 after removal of the resist film 17, the 2nd insulator layer 18 is 
formed by the applying methods, such as a spin coat method, on finger electrode 16a. As an ingredient of 
this 2nd insulator layer 18, polyimide or a resist is suitable and that thickness is 10-100. The range of a 
micron is desirable. Then, a spatter or vacuum evaporation technique is used on the 2nd insulator layer 18, 
and single-level-metal film, such as molybdenum, titanium, titanium night RAIDO, or aluminum, or the 
double layer metal membrane which consists of these ingredients is formed. Then, it forms in the field of a 
request of the resist pattern 20 for carrying out patteming of the screen electrode by the phot lithography 
method, then patteming formation of the screen electrode 19a is carried out using the dry etching method or 
the wet etching method. About 1 micron is enough as the thickness of this screen electrode 19a. 
[0016] Subsequently, as shown in (E) of drawing 15, by using screen electrode 19a etc. as a mask, by the 
dry etching method using the oxygen plasma, or the wet etching method in a drug solution, only the 2nd 
insulator layer 18 is removed altematively and space section 18a for charge passage is formed in the lower 
part of screen hole 19b. Thereby, a charge generating controlling element is obtained. 
[0017] Thus, it sets to the manufactured charge generating controlling element. By making both finger 
electrode 16a and screen electrode 19a into multi-hole stracture Since the diameter of each hole of multi- 
hole structure becomes small compared with the diameter of the hole of single hole structure by being able 
to aim at impr ovement in the amount of generating charges, and making a screen electrode into multi-hole 
stmcture as stated previously, It becomes possible to reduce the control voltage which controls the amount 
of char ges emitted in the direction of a drum. 
[0018] 

[Problem(s) to be Solved by the Invention] By the way, there are the following troubles in the charge 
generator for electrostatic image formation equipments which was shown in drawing 1 1 and which was 
proposed previously. Namely, the electrode layer for forming the finger electrode 5, after forming the 
ferroelectric thin film 4, The membr ane formation pr ocess of each film of the electrode layer for forming the 
2nd insulator layer 6 and the screen electrode 7, Heat [ in / many processes, such as an etching process of 
each film, are required for a list and / each membrane formation process ], Also by degr adation of this 
ferroelectric thin film by stress etc. being applied to the ferroelectric thin film 4 arising, and being exposed 
to the heat in each etching process, and the plasma still more nearly similarly, there is a trouble that the 
membraneous quality of the ferroelectric thin film 4 deteriorates, and these troubles caused [ of the yield ] a 
fall. 

[0019] Furthermore, structurally, since the finger electrode 5, the 2nd insulator layer 6, and the screen 
electrode 7 are formed on the ferroelectric thin film 4, dispersion in thickness has also conceived the trouble 
of producing degradation of the image quality of a playback image, in the alignment gap between these, or 
the dimension list. 

[0020] This invention is what was made in order to cancel the above-mentioned trouble of the charge 
generator for electrostatic image formation equipments proposed previously. Invention according to claim 1 
While reducing degradation of the configuration member of the charge generating section of a char ge 
generating controlling element It is a thing aiming at offering the possible char ge generator of r aising the 
image quality of a playback image. Moreover, each invention according to claim 2 to 5 It aims at offering 
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the charge generator which was excellent in the charge emission characteristic. Moreover, invention 
according to claim 6 It aims at offering the electrostatic image formation equipment and the flat-panel 
display with which invention of claim 7 and eight publications used the charge generator given [ above- 
mentioned / each ] in a claim for the purpose of offering a cheap charge generator, respectively. 
[0021] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned trouble, invention 
according to claim 1 forms and constitutes a charge generating control section in the lower part of a 
component in the charge generator which arranged the charge generating controlling element which has the 
function which emits an electron or a charge-dimensional [ 1 ] or in the shape of two-dimensional, and 
formed it into atmospheric air or a vacuum while forming the charge generating section equipped with the 
electron-emission member of said charge generating controlling element in the outermost sur face of a 
component. 

[0022] Thus, by forming the charge generating section of a charge generating controlling element in the 
outermost surface of a component, degr adation of the electron emission member which constitutes the 
charge generating section of the manufacture process of a char ge generator formation by the final process is 
almost attained and according to the production process of a charge generator can stop the charge generating 
section to the minimum. Furthermore, since a charge generating control section is formed in the lower part, 
the surface configuration of the charge generating section is simplified remarkably, and dispersion in the 
property between charge generating controlling elements is reduced sharply, and can raise the image quality 
of a playback image. 

[0023] Invention according to claim 2 constitutes the electron emission member of the charge generating 
section from a ferr oelectric ingredient in a charge generator according to claim 1 . Moreover, invention 
according to claim 3 Similarly the electr on emission member of the charge generating section is constituted 
from a semi-conductor layer which has P-N junction. Invention according to claim 4 Constituting the 
electron emission member of the charge generating section fr om an electroluminescent ingredient similarly, 
similarly invention according to claim 5 constitutes the electron emission member of the charge generating 
section from the metal or the semi-conductor section which has a cone configuration. Thereby, the charge 
generator whose emission characteristic of an electron or a charge improved sharply is realizable. 
[0024] Moreover, invention according to claim 6 forms the circumference circuit for driving said charge 
generating controlling element on the same chip as this charge generating controlling element in a charge 
generator given in any 1 term of said claims 1-5. The cheap charge generator by which the circumference 
cir cuit was imited with the charge generating controlling element by this is obtained. 

[0025] Moreover, invention according to claim 7 constitutes electrostatic image formation equipment from a 
dielectric drum which countered a charge generator and this charge generator given in any 1 term of said 
claims 1-6, and has been arranged, and a flat-panel display consists of fluorescent screen which invention 
according to claim 8 countered a charge generator and this charge generator given in any 1 term of said 
claims 1-6, and has been arranged. Thereby, electrostatic image formation equipment and a flat-panel 
display equipped with the description of the charge generator of above-mentioned claims 1-6 are realizable. 
[0026] 

[Example] Next, an example is explained. Drawing I is cross-section structural drawing showing the 1st 
example of the charge generator for electrostatic image formation equipments concerning this invention. It 
sets to drawing 1 and is 100. One charge generating controlling element which constitutes each pixel of a 
charge generator is shown, and it is this charge generating controlling element 100. Pixel switching 
transistor 101 which constitutes a charge generating control section Charge generating section 102 It is 
constituted. Pixel switching transistor 101 Semi-conductor substrate 103 It is formed in inside and is the 
semi-conductor substrate 103. If it carries out, a single crystal silicon substrate, the polycrystal silicon 
substrate formed on the glass (quartz) plate, a microcrystal silicon substrate, or an amorphous silicon 
substr ate is used. The substrate which consists of semi-conductor elements other than silicon, of course can 
also be used. For example, when the substrate which consists of a polycrystalline silicon layer formed on the 
glass plate as a substrate is used, it is the pixel switching transistor 101. It is set to TFT (Thin Film 
Transistor) well known for the liquid crystal display component. 

[0027] 104 ******** substrate 103 The drain section and 105 which have an opposite conductivity type The 
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source section and 106 Drain section 104 Connected drain wiring and 107 Gate dielectric film and 108 are a 
gate electrode and 109. Gate electrode 108 It is gate wiring which maintained ohmic contact. Thus, formed 
pixel switching transistor 101 MOSFET is constituted. Although there are two kinds of MOSFETs, P 
charmel type and N channel type, the thing of which type may be used in this example. Moreover, as a pixel 
switching transistor, an NPN mold or an PNP mold bipolar transistor may be used. 

[0028] Moreover, 110 Pixel switching transistor 101 It is the interlay er insulation film formed in the upper 
part, and diacid-ized silicon (Si02) or an SiN film is used as the formation ingredient. 1 1 1 With a ****** 
electrode, the location of the front face is an interlayer insulation film 110 mostly. It is equal to a front face 
and is the pixel electr ode 1 1 1 . As a formation ingredient, the ingredient of metal systems, such as aluminum, 
titanium, chromium, and palladium, is used. Moreover, this pixel electrode 1 1 1 It is the pixel switching 
transistor 101 as illustrated. Source section 105 Ohmic contact is taken. 112****** electrode 111 And 
exposed interlayer insulation film 1 10 It is the electron emission member formed upwards. A configuration 
is explained to the concrete ingredient list of this electron emission member in the 2nd described below - the 
5th example at a detail. 113 ********** member 1 12 With the up electrode by which patterning formation 
was carried out on the front face, it is 1 14. Up electrode 1 13 It is opening formed in inside and the electron 
emission hole is constituted. 

[0029] Thus, constituted charge generating controlling element 100 Although explained to a detail later, it is 
the pixel switching transistor 101. It will be in an ON state and is the pixel electrode 111. When the drive 
potential for electron emission is impressed, it is the electron emission hole 1 14. An electron is emitted. The 
description in this example is the charge generating section 102. Pixel switching transistor 101 formed in the 
lower part Electron emission member 1 12 of the char ge generating section 102 currently formed in the 
outermost surface of switching An electron is emitted and it is the electron emission hole 1 14. An electron is 
emitted into atmospheric air or a vacuum, thus, constituted charge generating controlling element 100 from - 

- the case where the becoming charge generator is used as a charge generator of a printer — the upper part — 
dielectric drum 1 15 It will be located. 

[0030] Drawing 2 is the charge generating section 102 of the charge generator of the 1st example. It is the 
top view seen from the upper part. As this example shows to dr awing 2 , it is the charge generating 
controlling element 100. Although arranged in the shape of two-dimensional, of course, it can arrange to one 
dimension in the shape of Rhine, and a charge generator can also be constituted, pixel electrode 111 of the 
charge generating controlling element of each [ part / which was shown by the dotted line in drawing 2 ] it is 

- 1 1 la - pixel electrode 111 The edge is shown. Pixel electrode 1 1 1 It has structure isolated for every 
charge generating controlling element. Up electrode 1 13 It is the electron emission member 1 12 to the upper 
part of the pixel electrode 1 1 1 . It is made to intervene, is formed [ all / pixel ], and is each pixel electrode 

1 1 1 . It is the electron emission hole (opening) 114 upwards. It is formed. It sets in this example and they are 
four electron emission holes 1 14 to 1 pixel. Although what it had is shown, it is the electron emission hole 
1 14. A number and arrangement can take various gestalten besides the example of illustration. 
[0031] Drawing. 3. is the circuitry Fig. showing the configuration of a charge generator. It sets to drawin g 3 
and is 200. Charge generating controlling element 100 It arranges in the shape of two-dimensional, and is 
the constituted charge generating controlling element array section. At this example, it is the charge 
generating controlling element 100. Although what was arranged in the shape of two-dimensional is shown, 
as drawing 2 was explained, the configuration arranged in the shape of Rhine can also be taken. 201 It is the 
scanner of the direction of H which consisted of ** MOSFET or a bipolar tr ansistor, and these H scanners 
are many switch selection lines 202. It minds and is each switching transistor 203. The signal which decides 
it to be the gates selection / to un-choose is impressed. In addition, at this example of illustration, it is a 
switching transistor 203. Although it carries out and the thing using MOSFET is shown, it is a switching 
transistor 203. When it carries out and a bipolar transistor is used, it is the switch selection line 202. It 
connects with the base of a bipolar transistor. 204 switching transistor 203 It is the drive electrical- 
potential-difference impression terminal for electron emission coimected to the end (source), moreover, 
switching transistor 203 the other end (drain) - drain line 205 it connects ~ having --**** - this drain line 
205 ****.. charge generating controlling element 100 arranged in the direction of a train Pixel switching 
transistor 101 The drain section 104 It cormects in common. 

[0032] 206 Charge generating contr olling element 100 arranged by the line writing direction with the 
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scanner of the direction of ** V Pixel switching transistor 101 Gate selection line 207 connected common to 
the gate It has the operation to drive. 

[0033] Next, actuation of the charge generator constituted in this way is explained. V scanner 206 i-th gate 
selection line 207 Charge generating controlling element 100 arranged by the i-th when the selection pulse 
was impressed Pixel switching transistor 101 It is turned on. It sets in this condition and is the H scanner 
201. j-th switch selection line 202 It minds and is a switching transistor 203. When a selection pulse is 
impressed to the gate, it is the drive electrical-potential-difference impression terminal 204. j-th drain line 

205 It will be in an integrated state electrically and is this drain line 205. Pixel switching transistor 101 
connected Drain section 104 A drive electrical potential difference is impressed. Consequently, pixel 
switching transistor 101 used as an ON state Source section 105 A drive electrical potential difference 
spreads and an electron is emitted from the electron emission hole (not shown) of an address (i, j). 

[0034] one by one — H scanner 201 j, j+l, and switching transistor 203 of eye watch the scan turned on 

carries out — having — char ge generating contr olling element 100 of the i-th line from — an electron is 
emitted one by one and the electron emission from the charge generating controlling element of the i-th line 
is completed after that. After the electron emission from the char ge generating controlling element of the i- 
th line is completed, actuation of a charge generating controlling element gr oup of the j+ 1st line begins in 
the same mode. 

[0035] Although the above is the principle of operation of the charge generator shown in drawing 3 It sets to 
the above-mentioned explanation and is the i-th gate selection line 207. It sets in the condition of having 
been chosen and is the H scanner 201. It is a switching transistor 203 one by one. Although the method 
which operates was shown so that it might be scanned Of course, it is the gate selection line 207 of each 
line. It sets at the time of selection and is a switching transistor 203 to coincidence in juxtaposition. You 
may constitute so that on-off contr ol of the gr oup may be put in block and carried out. 
[0036] Moreover, when a charge generating controlling element is arranged to one dimension in the shape 
of Rhine and the charge generating controlling element arr ay section is constituted, they are the V scarmer 

206 and the gate selection line 207. Pixel switching transistor [ in / it becomes urmecessary, therefore / each 
charge generating controlling element ] 101 It becomes unnecessary. That is, it is the drain line 205 in this 
case. By being directly linked with the pixel electrode 1 1 1 of drawing 1 , it is the charge generating 
controlling element array section 200. It is simplified remarkably and the large contraction of a pixel pitch 
of a configuration is attained. 

[0037] Moreover, it sets in the charge generator shown in drawing 3 , and is a switching transistor 203 to the 
H scanner 201, the V scanner 206, and a list. Charge generating controlling element array section 200 The 
configuration formed on the same chip, and the charge generating controlling element array section 200 
Either of a configuration of forming on another chip is employable. 

[0038] however, the charge generating controlling element array section 200 Charge generating controlling 
element 100 which constitutes each pixel when arranged two-dimensional Pixel switching transistor 101 
since it is needed — V scanner 206 etc. ~ a circumference circuit ~ the charge generating controlling 
element array section 200 To form on the same chip is more desirable. On the other hand, it is the charge 
gener ating controlling element 100. When arranged in the shape of Rhine, it is the charge generating 
controlling element 100. It is the pixel switching transistor 101 to inside. Since it is urmecessary, any are 
sufficient as on-chip-izing or the formation of an off chip of a circumference circuit. 
[0039] In the 1st example of the above, since the charge generating section of a charge generating 
controlling element was formed in the outermost surface of a component, the formation process of the 
charge generating section also turns into a final pr ocess of a production process, and formation of the stable 
charge generating section is attained compared with the charge generating controlling element proposed 
conventionally or previously. Moreover, since the structure turns into the same structure as a semiconductor 
device, it has the advantage whose manufacture is attained at a process almost equal to the production 
process of a semiconductor device. 

[0040] Next, the 2nd - the 5th example are explained. These examples are doubled and explained also about 
the drive approach about the concrete configuration of the charge generating section of a charge generating 
controlling element. Drawing 4 is drawing showing the cross-section structure of the charge generating 
section of the 2nd example. This example forms an electron emission member with a ferroelectric. Setting to 
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drawing.4 , 110 is an interlayer insulation film and 1 1 1. A pixel electrode and 1 12a are a ferroelectric thin 
film and 1 13. It is an up electrode and PZT, PLZT, or the ingredient called Yl is mentioned as an ingredient 
of ferroelectric thin film 1 12a. And as thickness of this ferroelectric thin film 1 12a, the thickness of several 
micrometers - dozens of micrometers is suitable. 

[0041] Next, it sets in this example and is the drive electrical-potential-difference impression terminal 204 
of drawing 3 . The voltage waveform 101 currently impressed, i.e., a pixel switching transistor. It sets to an 
ON state and is the pixel electrode 111. The voltage waveform impressed is explained based on drawing_5 . 
Setting to drawing 5 , ** is the up electrode 1 13. It is the drum 115 which is DC potential currently 
impressed and showed this DC potential to drawing 1 . It receives and is set as the negative potential of 
hundreds V. ** Pixel electrode 1 1 1 in a charge emission condition It is the potential impressed, and ** 
carries out DC potential pair and it has pulse potential of positive/negative. The amplitude of this pulse 
potential is several lOV. And pixel electrode 1 1 1 An electron is emitted from the front face of ferroelectric 
thin film 1 12a during the period when pulse potential ** impressed just becomes from DC potential **. 
[0042] In the 2nd example of the above-mentioned configuration, it has the advantage from which it is low 
driver voltage, and emission of a big charge gr oup is attained by using the ferroelectric thin film as an 
electron emission member,, 

[0043] in addition, this example ~ setting — pixel electrode 111 Up electrode 1 13 in order to improve 
insulation - lower part side 1 1 1 of ferroelectric thin film 1 12a, i.e., a pixel electrode, a side - several 10- 
Si02 which has the thickness of hundreds of A etc. — the becoming insulator layer may be made to 
intervene Furthermore, the dozens of A metal thin film whose tunneling emission is attained is made to be 
placed between the upper part sides of ferroelectric thin film 1 12a, the electrical potential difference built at 
ferroelectric thin film 1 12a can be made into homogeneity, and the configuration it was made to raise 
electron emission effectiveness can also be taken. 

[0044] Next, the 3rd example is explained based on drawing 6 . This example forms the electron emission 
member which constitutes the charge generating section with a semi-conductor. Drawing 6 shows the cross- 
section structure of the charge generating section, and is 1 10. An interlayer insulation film and 1 1 1 A pixel 
electrode and 1 13 It is an up electrode. Electron emission member 112 The P-type semiconductor layer 1 12- 
1 and P4- formed in the upper part It consists of a mold semi-conductor layer 1 12-2 and an N++ mold semi- 
conductor layer 1 12-3 fiirther formed in the upper part. These P-type semiconductor layers 112-1 and P+ As 
an ingredient of the mold semi-conductor layer 1 12-2 and the N++ mold semi-conductor layer 112-3, single 
crystal silicon, polycrystalline silicon, or an amorphous sihcon is mentioned. For the thickness and 
concentration of each semi-conductor layer, the P-type semiconductor layer 1 12-1 is 1014-1016cm-3 and P+ 
at thousands of A - sever al micrometers. 1016-1018cm-3 and the N-f+ mold semi-conductor layer 1 12-3 are 
set for the mold semi-conductor layer 1 12-2 about [ 101 9-1 020cm - ] to three by dozens of A - hundreds of 
A by hundreds of A. 116 Si02 which has the electric isolation operation formed for every **** charge 
generating controlling element etc. - it is the becoming insulating section. However, this insulating section 
116 When each semi-conductor layer which constitutes the electron emission member 1 12 is formed with an 
amorphous material, it is not necessarily required. 

[0045] Next, pixel electrode [ in / on this example and / in the pixel switching transistor of a charge 
generating controlling element / an ON state ] 1 1 1 The drive voltage waveform impressed is explained 
based on drawing 7 . Setting to drawing 7 , ** is the up electrode 1 13. It is DC potential currently 
impressed. ** pixel electrode 111 in an electron emission condition the potential impressed - it is — DC 
potential ** - receiving - electronegative potential - it is - this pixel electrode potential ** - DC potential 
** - receiving - severalV- dozens - it is V. In this bias condition, the P-type semiconductor layer 112-1 
and the N++ mold semi-conductor layer 1 12-3 will be in a reverse bias condition, and it is P+. Avalanche 
breakdown arises by high electric field [ near the field of the mold semi-conductor layer 112-2]. The hot 
electron produced by this avalanche br eakdown is emitted outside from the fiont face of the N++ mold 
semi-conductor layer 1 12-3, and a charge (electron) is generated. 

[0046] In this example, since the electron emission member which constitutes the charge generating section 
was formed with the semi-conductor, all the production processes of a charge generator have the description 
whose achievement is attained at a semi-conductor production process. Moreover, low-battery drive-ization 
whose drive is attained by dozens V is also attained, impression of the driver voltage of pulse shape 
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becomes unnecessary compared with the 2nd example further, and it has the description that the 
configuration of the generator made to generate driver voltage is simplified remarkably. 
[0047] Next, the 4th example is explained. This example forms the electron emission member which 
constitutes the charge generating section with EL (Electro Luminescence) thin film. Draw i ng 8 is drawing 
showing the cross-section structure of the charge gener ating section of the 4th example, and is 110. An 
interlayer insulation film and 1 11 A pixel electrode and 1 13 It is an up electrode. Electron emission member 
1 12 It is constituted by the tantalum oxide (Ta 205) film 112-11 which has the thickness of 300 - 500 nm, 
the ZnS film 112-12 which has the thickness of about 500 nm formed in the upper part, and the up electrode 
layer 112-13 which consists of gold (Au) which has the thickness of about lOnm further formed in the upper 
part. About the ingredient of such an EL thin film, and electron emission actuation, it is the 592-595th 
volume [ of application physics / 63rd ] No. 6. Detailed explanation is made by the page (1994). 
[0048] Next, pixel electrode [ in / on this example and / in the pixel switching transistor of a charge 
generating controlling element / an ON state ] 1 1 1 The drive voltage waveform impressed is explained 
based on dr a wing 9 . In drawin g 9 , ** is DC potential cunently impressed to the up electrode layer 112-13 
which consists of an up electrode 1 13, i.e., gold. ** Pixel electrode 1 1 1 in an electron emission condition It 
is the potential impressed. In the bias condition that electronegative potential is impressed as pixel electrode 
potential ** to DC potential **, a hot electron is generated in the film of the ZnS film 1 12-12, tunneling of 
the up electrode layer 112-13 which consists of gold is carried out, and this hot electron is emitted outside. 
In addition, it is shown in said publication (application physics) that pulse shape as shown in drawing 5 is 
sufficient as the wave of drive potential impressed to the pixel electrode 111 shown in drawing 9 . 
[0049] In this example, since EL thin film which has long history as an electr on emission member of the 
charge gener ating section is used, it has the description whose creation of the stable charge generating 
section is attained. 

[0050] In addition, in the above 2nd - the 4th example, it sets in the charge generating section, and is the up 
electrode 113 altogether. Although illustration explanation of the configuration which it has was given As a 
modification of the 2nd example shown in drawing 4 , when a metal thin film is prepared in the fi:-ont face of 
ferroelectric thin film 1 12a, as a modification of the 3rd example shown in drawing 6 In the 4th example 
shown in drawing 8 when the N-H- mold semi-conductor layer 1 12-3 was uniformly formed in the charge 
gener ating controlling element array section When the up electrode layer 1 12-13 is formed and these thin 
films or a semi-conductor layer has sufficient low resistance value, it is not necessary to necessarily form the 
up electrode 113. 

[0051] Next, the 5th example is explained. This example is formed with the metal or semi-conductor which 
has the configuration where the electron emission member of the charge generating section was projected. 
Drawing 10 is drawing showing the cross-section structure of the charge generating section of the 5th 
example, and is 1 10. An interlayer insulation film and 1 1 1 A pixel electrode and 1 17 It is the field-electron- 
emission member which has a cone configuration, this field-electron-emission member 1 17 as a component 
— lanthanum hexa - a bora - semiconductor materials, such as metallic materials, such as id (LaB6), CuBe, 
and Ti, W, or silicon, are used. This field-electron-emission member 1 17 It is formed using the production 
process of a micro machine. Moreover, at the example of illustration, it is the field-electron-emission 
member 117 of this cone configuration. Although what was prepared in each one charge generating 
controlling element is shown, they are [ as opposed to /, of course / each component ] two or more field- 
electron-emission members 117. You may form. 

[0052] Thus, it sets in the constituted charge generating section, and is the pixel electrode 1 1 1. As a voltage 
waveform impressed, various waves as shown in drawing 5 , d rawing 7 R> 7, and drawing 9 can be used. 
And each charge generating controlling element is chosen and it is the pixel electrode 1 1 1 . It is a drum 115 
when drive potential is impressed. By the electric field formed with the potential currently impressed, it is 
the field-electron-emission member 1 17 of a cone configuration. Field electron emission arises from the tip 
section, and it is the field-electron-emission member 117. Drum 115 which receives and serves as forward 
potential It goes and an electron is transported according to a drift mechanism. Field-electron-emission 
member 1 17 of other charge generating controlling elements which are not chosen Since it is in floating, 
field electron emission is not produced. 

[0053] In this example, compared with the 2nd - the 4th example, since structure is easy, simplification also 
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of the manufacture approach is attained and creation of a cheap charge generator is attained. 
[0054] Next, the 6th example is explained. In the above 1st - the 5th example, although the example of the 
charge generator applied to this invention bearing in mind the application to electrostatic image formation 
equipment has been explained, as application of the charge generator applied to this invention, of course, 
application various besides electrostatic image formation equipment can be considered. A flat-panel display 
is mentioned as an example of other application. In the charge generator of the 1st example shown in 
drawing 1 , the application to electrostatic image formation equipment is borne in mind, and it is the 
dielectric drum 115. Although what countered the chaige generator and has been arranged was shown In 
applying the cheirge generator conceming this invention to a flat-panel display, it sets to draw ing 1 , and it is 
the dielectric drum 115. The fluorescent screen by which the fluorescence ingredient thin film which emits 
light in the light of blue - red by the exposure of charged particles, such as an electron, was formed in the 
arranged location will be arranged. Thus, when the fluorescent screen has been arranged, luminescence is 
emitted toward a direction contrary to a charge generator,, Moreover, let the ambient atmospheres of the gap 
section of the fluorescent screen and a char ge generator be gas ambient atmospheres, such as helium which 
has an atmospheric pressure below atmospheric pressure, neon, and an argon, or a vacua. 
[0055] Thus, in the constituted flat-panel display, the charged particle serially emitted from a charge 
generating controlling element is irradiated by the fluorescent screen, and generating of the light arises from 
the fluorescent screen in an opposite direction with a charge generating controlling element. A display is 
formed by arranging a charge generating controlling element two-dimensional. As stated above, the 
application to many equipments other than the application to electrostatic image formation equipment is 
possible for the charge generator concerning this invention. 
[0056] 

[Effect of the Invention] As explained based on the example above, according to invention according to 
claim 1, the charge generator which has the electron emission member which was excellent in thickness, and 
dispersion in the property between each charge generating controlling element is reduced, and raised 
playback image quality sharply is realizable. Moreover, according to each invention according to claim 2 to 
5, the charge generator which raised the emission characteristic of an electron or a charge sharply is 
realizable. Moreover, according to invention according to claim 6, the chaige [ which was united with the 
charge generating controlling element in the circumference circuit ] generator which was cheap and was 
excellent in dependability is realizable. Moreover, according to invention claim 7 and given in eight, 
electrostatic image formation equipment and a flat-panel display equipped with the charge generator with 
the outstanding property according to claim 1 to 6 are realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is cross-section structural drawing showing the 1st example of the charge generator 
concerning this invention. 

[Drawing 2] It is the top view seen from the upper part of the charge generating section of the 1st example 
shown in dra w ing 1 . 

[Drawing 3] It is the cir cuitry Fig. showing the configuration of the char ge generator of the 1st example. 
[ Draw ing 4] It is cr oss-section structural drawing showing the important section of the 2nd example. 
[Dr awing ^ It is drawing showing the driver voltage wave of the charge generator of the 2nd example. 
EDrawing 6] It is cross-section stmctural drawing showing the important section of the 3rd example. 
[Drawing 7] It is drawing showing the driver voltage wave of the charge generator of the 3rd example. 
[Dr awing 8] It is cross-section structural drawing showing the important section of the 4th example. 
[Drawing 91 It is drawing showing the driver voltage wave of the charge generator of the 4th example. 
[Dr awing 10] It is cross-section structural drawing showing the important section of the 5th example. 
[Drawing 1 1] It is cross-section structural drawing of the single charge generating controlling element of the 
electrostatic image formation equipment proposed previously. 

[Drawing 12] It is the schematic diagram showing the planar structure of the charge generator which comes 
to arrange two or more charge generating contr olling elements shown in drawing 1 1 in the shape of two- 
dimensional. 

[Drawing 13] It is drawing showing the drive wave of each part for driving the charge generator shown in 
drawing 1 1 and drawing 12. 

[Drawing 14] It is drawing showing the example of a flat-surface configuration of a finger electrode. 
[Drawing 15] It is a production process Fig. for explaining the manufacture approach of the charge 
generating controlling element shown in drawing 11. 
[Description of Notations] 

100 Charge Generating Controlling Element 

101 Pixel Switching Transistor 

102 Charge Generating Section 

103 Semi-conductor Substrate 

104 Drain Section 

105 Source Section 

106 Drain Wiring 

107 Gate Dielectric Film 

108 Gate Electrode 

109 Gate Wiring 

110 Interlayer Insulation Film 

111 Pixel Electrode 

112 Electron Emission Member 

113 Up Electrode 

114 Electr on Emission Hole 

115 Dielectric Drum 
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116 Insulating Section 

117 Field-Electron-Emission Member 
1 12a Ferroelectric thin film 

112-1 P-type Semiconductor Layer 

1 12-2 P+ Mold Semi-conductor Layer 

1 12-3 N++ Mold Semi-conductor Layer 

112-11 Ta2 05 

1 12-12 ZnS Film 

112-13 Au Up Electrode Layer 
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